This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• U.LEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






(12) 



(11) EP 0 835 013 A2 

EUROPEAN PATENT APPLICATION 





UQIXS KJl jJUUIlLrClllUI 1. 


(51) Intel 6; HO^iVil 1/02, H04M 1/72, 




nfifldlQQfi Riillotin 1QQft/1(^ 


H04N 1/21 




MppiiudiiQn riumucr. «7/dduiu£. i 






Hota r\i filinn- OO HQ 1Q07 
UalG Ol liliny. ^S7.U9. 199/ 




(84) 


Designated Contracting States: 


« Peuhu, Arto 




AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


33720 Tampere (Fl) 




NL PT SE 


0 Haavisto, Jouko 




Designated Extension States: 


37130 Nokia (Fl) 




AL LT LV RO SI 


» Isotalo, Mika 






Tampere (rl) 


(30) 


Priority: 03.10.1996 Fl 963960 








(74) Representative: Levlin, Jan Markus 


(71) 


Applicant: NOKIA MOBILE PHONES LTD. 


Berggren Oy Ab 




02150 Espoo (Fl) 


RO. Box 16 






00101 Helsinki (Fl) 


(72) 


Inventors: 


o 


Erkkila, Marko 






37200 Siuro (Fl) 




(54) 


iViodular mobile communication system 





(57) The invention relates to a modular system for 
persona! data acquisition and communication, advanta- 
geously a cellular telephone system the functions of 
which can be increased by means of various expansion 
cards. A host device in the system according to the in- 
vention, such as a mobile communication device, need 
not be equipped with all possible functions in the man- 
ufacturing stage but some of the functions can be real- 
ized on expansion cards, and the user can add a desired 



function to the host device according to need. The ex- 
pansion cards are small and they are installed substan- 
tially inside the host device, such as a mobile commu- 
nication device, so that the entity formed by the host de- 
vice and the expansion card seems to the user as a sin- 
gle compact device. Advantageously, the expansion 
cards include, in addition to the hardware needed, also 
the software required for controlling the operation of the 
modules. 
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Description 

This invention relates to personal mobile comnnuni- 
cation devices and corresponding small handheld ap- 
paratuses designed for data acquisition and communi- 
cation. 

There exist prior art personal communication devic- 
es and/or mobile organizers, such as notebook micro- 
computers or similar apparatuses which are smalt, light- 
weight, portable workstations operated in one's hand 
and/or lap. Such a personal device can be equipped with 
a number o1 accessories and application programs of- 
fering service functions according to needs. 

It is known, for example, systems of the type dis- 
closed in the U.S. Patent No. 5 475 441 (Parulski et al.) 
wherein a separate camera is connected via a flexible 
or fixed connection wire to a portable computer. From 
the user's point of view, this kind of a system is too la- 
borious: the user has to carry along two separate appa- 
ratuses and possibly a connection cable, too. Such a 
camera cannot remain attached to the host device all 
the time because it is attached to the host device by 
means of an electrical connector, thus being highly sus- 
ceptible to impacts or dropping. 

it is also known to build a camera inside a mobile 
communication device. Such an arrangement is dis- 
closed e.g. in the Japanese patent document 
06268582A. In the system described in said document 
the camera is an integral part of the communication de- 
vice. The system comprises a camera unit, which reads 
picture information in digital format, a mobile communi- 
cation unit, which handles the radio connection, a bus. 
to which the camera unit and the mobile communication 
unit are connected, and a control unit, which controls 
the operation of the camera unit and the mobile com- 
munication unit. This kind of an arrangement eliminates 
most of the disadvantages of the system described 
above, but the disadvantage here is that the camera is 
integrated: the buyer has to pay for the camera unit even 
if he did not need it. In addition, the camera unit can only 
be used in connection with the mobile communication 
device to which it is integrated. 

A Finnish patent application 942334 (Nokia Mobile 
Phones Ltd.) discloses a system wherein a camera built 
on a PCMCIA card can be connected to a mobile com- 
munication device. A disadvantage of such a system Is 
the extrinsic quality of the PCMCIA card camera: it is 
attached to a connector on the side of the host device, 
thereby making the host device bigger and altering its 
appearance. Furthermore, an impact may cause the 
camera to come off the host device. In addition, the con- 
struction of the PCMCIA camera described in said ap- 
plication is complex: it includes, among other things, a 
picture-processing unit for the processing of pictures by 
the camera card. 

An object of the invention is to provide a system for 
personal data acquisition and communication with char- 
acteristics easily modified by the user. Another object of 



the invention is to provide a system to which new func- 
tions and properties can be added even after the host 
device has been completed. A further object of the in- 
vention is to provide a system in which the host device 
5 constitutes an integral whole even when the expansion 
card Is connected to the host device. A yet further object 
of the invention is to provide a system which, in addition 
to audio and text-based communication, facilitates vis- 
ual communication. 
10 The objects are achieved by realizing a modular 
system comprising a host device and expansion cards 
which can be fitted in the host device, and by realizing 
some of the system functions on the expansion cards. 
Then the user can add a new function in the host device 
IS by installing an expansion card in a connector socket in 
the host device. In the system according to the inven- 
tion, the expansion card and the connector socket are 
realized in such a manner that an expansion card at- 
tached to the connector socket remains inside the body 
of the host device, thereby making the entity constituted 
by the host device and the expansion card seem to the 
user as one single apparatus. External equipment relat- 
ed to a function realized by the expansion card, such as 
an optical unit of a digital camera, may also be located 
partly or wholly outside the body of the host device, de- 
pending on the function of said equipment. Advanta- 
geously the expansion cards comprise, in addition to the 
expansion card hardware, also the software required for 
controlling the expansion cards, in which case the host 
device receives the programs in question when an ex- 
pansion card is inserted in it and the programs are re- 
moved when the expansion card is removed. 

One object of this invention is to provide a new ex- 
pansion card by means of which a camera can be added 
as an integral part to a portable apparatus, especially a 
mobile communication device. 

This object is achieved by realizing In connection 
with an expansion card a digital camera comprising a 
picture-sensing element, an optical unit and a memory 
element for storing the program controlling the operation 
of the camera. 

An object of this invention is to provide a portable 
apparatus for personal communication, to which the us- 
er can in a simple manner add new accessories and ad- 
ditional functions without having to separately install 
control software for the accessory in question, and said 
apparatus not being provided with the control software 
of the accessory in question in the manufacturing stage 
of said apparatus. 

This object is achieved by providing in the appara- 
tus an expansion card connector socket, and by making 
the apparatus read identification information from an ex- 
pansion card inserted in the connector socket so as to 
enable the apparatus to start the program on the expan- 
sion card which controls the operation of the expansion 
card. 

The system according to the invention Is character- 
ized in that the host device comprises at least one con- 
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nector socket for expansion cards and the system fur- 
ther connprtses at least one expansion card adapted to 
be Installed inside the host device in order to add an 
extra function in the function selection of the host de- 
vice. 5 

The expansion card according to the invention is 
characterized in that an additional function is fitted on 
the expansion card in order to nnake the functions of said 
device more versatile, and the hardware required to re- 
alize said additional function is fitted on said expansion io 
card, and a memory element for storing the software re- 
quired for controlling the hardware is fitted on said ex- 
pansion card. 

The device according to the invention is character- 
ized in that the device is arranged to read identification is 
information from an expansion card connected to the ex- 
pansion card connector socket and to determine wheth- 
er said identification information indicates that the ex- 
pansion card comprises a program needed for control- 
ling the expansion card, and, if the identification infor- 20 
mation of the expansion card indicates that the expan- 
sion card comprises the program needed for controlling 
the operation of the expansion card, to control the func- 
tions of the expansion card by means of said program, 
needed for controlling the expansion card. 25 

The invention is directed to a modular personal in- 
formation acquisition and communication system, pref- 
erably a cellular telephone system the functions of which 
can be increased by means of various expansion cards. 
Thus, the host device in the system according to the in- 30 
vention, say, a mobile communication device, need not 
be equipped with all the possible functions in the man- 
ufacturing stage but some of the functions can be real- 
ized by expansion cards so that the user can add a de- 
sired function to the host device when needed. The ex- 3$ 
pansion cards are small in size and they are installed 
substantially inside the host device, such as a mobile 
communication device, thereby making the entity con- 
stituted by the host device and the expansion card seem 
to the user as a single compact device. Advantageously, 40 
the expansion cards include, in addition to the required 
hardware, also the software needed to control the oper- 
ation of the modules. 

The invention is described in greater detail with ref- 
erence to the preferred embodiments, presented by way ^5 
of example, and to the attached drawing, wherein 

Fig. 1 shows an expansion card in the system ac- 
cording to the invention with a digital camera 
implemented on it, so 

Fig. 2 shows the system according to the invention 
when the digital camera on the expansion 
card is connected to the expansion card con- 
nector socket of the host device. 

Fig. 3 shows another lid arrangement for the expan- ss 
sion card connector socket in the system ac- 
cording to the Invention when the expansion 
card is connected to the expansion card con- 



nector socket of the host device. 
Fig. 4 shows a possible embodiment of the expan- 
sion card of the system according to the in- 
vention, 

Fig. 5 shows by way of example a block diagram of 
a possible host device making use of the in- 
vention, 

Fig. 6 shows by way of example a block diagram of 

an expansion card camera according to the 

invention, and 
Fig. 7 shows by way of example a block diagram of 

another expansion card camera according to 

the invention. 

Like elements in the drawing are denoted by like 
reference designators. 

Functions can be added in the system according to 
the invention by means of small expansion cards locat- 
ed substantially inside the host device. Advantageously 
the expansion cards comprise, in addition to the hard- 
ware required by the new function, also the necessary 
control software and identification information by means 
of which the host device can determine whether the ex- 
pansion card contains the software needed and it so, 
execute the software. By means of such a modular sys- 
tem the user can add new functions in his mobile com- 
munication device, and equipment manufacturers can 
offer to the users the possibility of using new additional 
functions in the mobile communication devices they 
have already acquired. The expansion cards are pref- 
erably located inside the host device and the system ac- 
cording to the invention constitutes one single integrat- 
ed whole and seems to the user as one single device. 
The host device is advantageously provided with more 
than one expansion card connector socket, thereby en- 
abling very versatile expansion of host device functions. 
In a preferred embodiment of the invention, the host de- 
vice also comprises a cellular telephone unit, and it can 
be used as a mobile communrcation device. 

The system according to the invention can be ad- 
vantageously applied to personal digital assistants 
(PDA), mobile communication devices, portable com- 
puters and multipurpose communication devices. A 
multipurpose communication device here refers to a 
portable device that can be used for communication in 
many ways: e.g. as a wireless telephone, computer ter- 
minal and receiving and transmitting fax. 

If an expansion card is to be used in host devices 
of different types wherein one and the same control pro- 
gram cannot be used because of different architectures, 
it is possible to store in the expansion card memory 
more than one control program so that each control pro- 
gram is adapted for a certain type of a host device. Then 
the host device in question will recognize the right pro- 
gram version on the basis of the expansion card identi- 
fication information. The expansion card can also be ad- 
vantageously controlled by means of a program which 
is stored outside the expansion card and loaded into the 
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host device, so that the expansion card can also be used 
in host devices that do not have the correct program for 
the expansion card. 

In a preferred ennbodiment of the invention, an ex- 
pansion card can be used for adding to the system an 
extra microphone, the amplifier electronics for the mi- 
crophone and an Interface program for integrating the 
functions of the host device and the expansion card. The 
sensitivity and directivity characteristics of such an extra 
microphone are advantageously such that they are 
adapted to record sounds coming e.g. from farther away 
than the microphone of the host device, so that a system 
with an extra microphone is especially suitable for con- 
veying the utterances of all parties of an interview or 
meeting, for example. 

In another preferred embodiment of the system, an 
expansion card can be used for adding to the system 
security devices, such as encryption circuits and pass- 
word modules to encrypt the messages sent. 

In a preferred embodiment of the system, an expan- 
sion card can be used for adding to the system interfac- 
es for external devices. By means of such an arrange- 
ment it is possible to connect to the host device acces- 
sories that cannot be connected directly to the host de- 
vice. In such an embodiment, the expansion card con- 
tains a program for adding the functions of the acces- 
sory to the host device software. With this kind of an 
arrangement the implementation of the mechanical con- 
struction and software of the host device need not in- 
clude interfaces for all possible accessories, which con- 
siderably simplifies the construction of the host device. 

Advantageously, such interfaces include, say, an in- 
terface for an additional loudspeaker, an interface for 
pointing devices such as a mouse or a digitizing tablet, 
an interface for a bar code reader, so that the system 
can be used e.g. for making an inventory of items 
marked with bar codes, or an interface for an external 
display, in which case the system can be connected to 
a larger display for desktop or conference room use. 

If necessary, parts of expansion cards providing in- 
terfaces for external devices can also be located outside 
the host device. An example of such an embodiment is 
an expansion card providing a printer interface, com- 
prising a connector outside the host device, connected 
through a cable to the expansion card which includes 
the printer interface control software. By means of such 
an arrangement the host device can be connected to 
any ordinary printer If there is no modern printer with an 
infrared interface available. By means of such an ar- 
rangement the system can be equipped with an inter- 
face which cannot be implemented in the small host de- 
vice because of the large size of the connector accord- 
ing to older technology. 

In the preferred embodiment of the invention shown 
in Fig. 1 , the system comprises a host device and a dig- 
ital camera realized on an expansion card. The camera 
comprises an expansion card 10 and an optical unit 65. 
The optical unit produces an image for a picture-sensing 



element 66 located on the expansion card. The optical 
unit 65 includes the optical elements, such as lenses, 
needed for producing the picture, and advantageously 
a shutter, too. Advantageously, in addition to normal im- 
5 ages, the optical unit 65 of the camera also enables so- 
called macrophotographing, or the photographing of 
smalt objects. 

The picture-sensing element 66 may be a prior-art 
CCD element or a corresponding element such as one 
10 implemented by the CMOS picture element technology 
under development. 

Fig. 2 shows, in accordance with an embodiment of 
the invention, a cross-section of an expansion card cam- 
era installed in a host device. Because of the targe size 
15 of the optical unit and to enable photographing, the op- 
tical unit 65 is partly outside the shell 30 of the host de- 
vice. In this embodiment, the lid 32 of the expansion card 
connector socket which is part of the host device, has 
an opening 34 for the optical unit 65. 
20 Fig. 3 shows by way of example an embodiment 
wherein the expansion card lid arrangement is realized 
in a manner different from the one described above. In 
this embodiment, the lid 32 is an element on the camera 
unit, separate from the host device, pushed onto its 
25 place by the user after the camera has been installed in 
its connector socket. 

In a preferred embodiment of the invention, the op- 
tical unit 65 of the camera is an integral part of the ex- 
pansion card 10. as shown in Figs. 1 to 3. The camera 
30 is then compact and easy to use. It is, however, possible 
that a particular host device type is not designed to be 
connected to a camera, in which case it may be impos- 
sible to connect an expansion card camera according 
to Fig. 1 to such a host device because of lack of space 
55 needed by the optical unit 65, or the photographing di- 
rection of the expansion card camera may be inconven- 
ient. To overcome this problem, the expansion card 
camera can be realized in the manner according to Fig. 
4. Fig. 4 shows an embodiment wherein the optical unit 
40 65 is separate from the expansion card, so that the pic- 
ture-sensing element 66 is fitted in the optical unit, and 
the picture-sensing element and the optical unit are con- 
nected to the expansion card via an intermediate cable. 
Then, the attachment position of the optical unit in the 
45 host device and the photographing direction with re- 
spect to the host device can be varied in ways more di- 
verse than in the embodiments shown in Figs. 1 to 3. 
This kind of an arrangement makes it possible to use 
the expansion card camera in host devices where the 
50 expansion card connector socket is located inconven- 
iently with respect to the camera use. 

For storing the pictures, such an expansion card 
camera may use the memory of the host device or, more 
advantageously, memory on the expansion card, which 
55 reduces the amount of memory needed in the host de- 
vice and thus reduces the price of the host device. 

In the system according to the invention, the user 
controls the camera through the user interface of the 
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host device. In an ennbodinnent of the invention, a picture 
recorded by the camera is displayed by the host device, 
and the host device updates its display at short intervals 
and the user can then direct the camera to a desired 
target by watching the display of the host device. The 
host device saves a picture when the user issues a save 
command e.g. by pushing a certain button. 

Such a modular system can be advantageously im- 
plemented by means of expansion cards complying with 
the new Miniature Card standard, for example. The Min- 
iature Card standard is a new expansion card standard 
meant for various small portable devices, such as port- 
able sound reproduction equipment, digital cameras, 
mobile communication devices and portable computers. 
The standard is described e.g. on page 25 of the March 
1996 issue of Electronic Engineering. The Miniature 
Card is small, about 38 x 33 x 3.5 mm, and its main fields 
of application are various memory units, such as system 
memory expansion cards and electronic disk drives. An 
expansion card according to the Miniature Card stand- 
ard includes identification information, or so-called AIS 
information, on the basis of which the host device can 
determine the type of expansion card connected to the 
host device. In a card according to the Miniature Card 
standard, the AIS information may be located, say, in an 
EEPROM memory on the card, wherefrom the host de- 
vice can read it through a serial I^C interface. In addition, 
an expansion card according the Miniature Card stand- 
ard has a parallel bus to enable fast data transfer. The 
Miniature Card is easily inserted in a host device and 
easily removed from it. Furthermore, an expansion card 
according to the standard can be inserted in and re- 
moved from the host device without switching off the 
power on the host device. 

The Miniature Card standard is particularly well suit- 
ed to implement the expansion card camera described 
above. The parallel interface of the Miniature Card en- 
ables fast transmission of picture data from the expan- 
sion card camera to the host device and the pictures can 
be stored in the host device's memory, if necessary. 

Fig. 5 shows by way of example a block diagram of 
a mobile communication device equipped with a Minia- 
ture Card interface 50. The mobile communication de- 
vice comprises a processor block 51, signal processor 
block 52 and a memory means storage 53. The user 
interface of the mobile communication device compris- 
es a user interface block 54, which may include a touch- 
sensitive display or a keypad, a display block 55 and an 
audio block 56, to which the loudspeaker and the micro- 
phone are connected. The SIM block 57 is a subscriber 
identification module (SIM) card which includes the us- 
er's phone number, among other things. The system 
ASIC block (SAB) 58 of the mobile communication de- 
vice is responsible for the digital interfacing of the trans- 
mitted and received signal and comprises, among other 
things, buffer circuits for the digital data conveyed in 
both directions. The ASIC block 58 also performs the 
digital modulation of data. The ASIC block 58 is con- 



nected to a radio-frequency part 59 which comprises the 
radio-frequency parts typical of a mobile communication 
device for connecting the mobile communication device 
to a telecommunication network via the radio path. The 
5 ASIC block comprises one or more ASIC circuits, le. ap- 
plication specific integrated circuits implemented ac- 
cording to the requirements of the customer. The host 
device according to Fig. 5 Is used as an example In the 
description of Figs. 6 and 7 below. 

Fig. 6 shows by way of example a block diagram of 
a digital camera realized on a Miniature Card and com- 
prising a microprocessor 61 or a digital signal processor 
61. An EEPROM memory unit 62 Is connected to the 
serial Input/output (SIO) bus of the card. The host device 
can use the SIO bus to read the data concerning the 
contents of the card and various initial parameters, for 
example. The memory block 63 of the expansion card 
is used for storing the control software of the expansion 
card, and the memory block also has got free memory 
for pictures to be stored. The expansion card control 
block 61 controls the memory block 63 by means of one 
or more control signals CNTRL1. The control block 61 
also compresses the picture stored In the memory block 
and decompresses the compressed picture as the pic- 
ture Is read from the memory onto the display of the host 
device. The buffer block 64 Is an ASIC circuit performing 
the routing of data and address buses between the ex- 
pansion card control block 61 and the memory 63, be- 
tween the expansion card control block 61 and the host 
device, and between the expansion card memory 63 
and the host device. The buffer block 64 can be control- 
led both by the expansion card control block 61 and the 
processor of the host device. The optical block 65 pro- 
duces an image for the picture-sensing element 66, and 
the amplifier block 67 connected to said picture-sensing 
element amplifies and shapes the signal Into a form suit- 
able for an A/D conversion. The control block 61 fetches 
the picture data from the A/D converter 68. The expan- 
sion card Is connected to the host device via an Interface 
60. 

The expansion card camera may additionally In- 
clude an expansion card connector socket so that a sec- 
ond expansion card, such as a memory expansion 
board, can be added to the camera module realized by 
an expansion card. Such an expansion card equipped 
wih an expansion card connector socket is naturally big- 
ger than an ordinary expansion card and does not nec- 
essarily entirely fit inside the host device cover. 

Blocks and connections depicted by a dashed line 
in Fig. 6 denote an embodiment of the invention where 
the expansion card camera has an expansion card con- 
nector socket 69 for an additional expansion card. In 
such an embodiment, the buffer block 64 also controls 
the additional expansion card by means of one or more 
CNTRL2 signals. In addition, the buffer block 64 carries 
out the connection of the SIO bus to the EEPROM mem- 
ory 62 of the expansion card or to the EEPROM memory 
of the additional expansion card by means of a switch 
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element 70 controlled by a control signal CNTRL3. In 
this case, too, the buffer block 64 can be controlled ei- 
ther by the expansion card control block 61 or by the 
host device processor. 

The operation of the expansion card camera shown 
in Fig. 6 together with a host device is as follows. When 
the power is switched on on the host device, the host 
device reads through the expansion card SIO bus the 
expansion card information and thus learns the type of 
the expansion card. If the information indicates that the 
expansion card has an expansion card connector sock- 
et 69 for an additional expansion card, the processor of 
the host device drives the buffer block 64 to use the 
CNTRL3 signal to drive the switch element 70 to con- 
nect the StO bus of the expansion card connector socket 
to the SIO bus of the expansion card so that the host 
device can fetch the information of the additional expan- 
sion card possibly located in the expansion card con- 
nector socket. When the camera is operating, the pic- 
ture data from the AID converter 68 is taken substan- 
tially unchanged via the expansion card control block 
61 , buffer block 64, and interface 60, 50 to the host de- 
vice bus and therefrom to the host device display 55. 
The system updates the picture substantially continu- 
ously. When the user wants to take a picture, ie. save 
the currently displayed picture in the system memory, 
he pushes a certain button or gives another correspond- 
ing indication through the user interface block 54. Then 
the host device processor drives the expansion card 
control block 61 to start the compression of the picture. 
Having completed the compressing the expansion card 
control block 61 saves the compressed picture in the 
memory 63 by means of the buffer block 64. When the 
user wants to examine the picture, he pushes a certain 
second button or gives another corresponding indica- 
tion through the user interface block 54. Then the host 
device processor 5 1 sends a command to the expansion 
card control block 61 which then fetches the picture from 
the memory 63 and decompresses it. Having completed 
the decompression the expansion card control block 61 
sends the picture data to the host device by means of 
the buffer block 64 and interface 60, 50, and the host 
device processor takes the picture to the display unit 55. 

Fig. 7 shows an example of an embodiment of the 
invention wherein the expansion card camera according 
to the invention does not comprise a microprocessor or 
a digital signal processor. An EEPROM memory unit 62 
is connected to the SIO bus of the card. The host device 
can use the SIO bus to read the data concerning the 
contents of the card and various initial parameters, for 
example. The optical block 65 produces an image for 
the picture-sensing element 66, and the amplifier block 
67 connected to said picture-sensing element amplifies 
and shapes the signal into a form suitable for an A/D 
conversion. A buffer block 64 connected to the A/D con- 
verter 68 carries out the serial-to-parallel conversion of 
the picture data if the output of the A/D converter 68 is 
in serial format. The buffer block 64 serves only as a 



buffer if the output of the A/D converter 68 is in parallel 
format. From the buffer block 64 the picture data is taken 
direct to the host device data bus via an interface 60, 

50. In the case of the embodiment shown in Fig. 7, the 
5 operation of the camera is controlled by the host device 

processor. The driver software for the camera is then 
located in the host device's memory and the pictures are 
stored in the host device's memory. 

Blocks and connections depicted by dashed lines 

10 in Fig. 7 denote an embodiment of the invention where 
the expansion card camera has an expansion card con- 
nector socket 69 for an additional expansion card. The 
buffer block 64 carries out the connection of the SIO bus 
to the EEPROM memory 62 of the expansion card and 

'5 to the EEPROM memory of the additional expansion 
card by means of a control signal CNTRL and a switch 
element 70. The host device can also drive the buffer 
block 64 to connect the signals of the additional expan- 
sion card directly to the expansion card interface 60. 

20 The operation of the expansion card camera shown 
in Fig. 7 together with a host device is as follows. When 
the power is switched on on the host device, the host 
device reads through the expansion card SIO bus the 
expansion card information and thus learns the type of 

25 the expansion card. If the information indicates that the 
expansion card has an expansion card connector sock- 
et 69 for an additional expansion card, the processor of 
the host device drives by means of the buffer block 64 
the switch element 70 to connect the SIO bus of the ex- 

30 pension card connector socket to the SIO bus of the ex- 
pansion card so that the host device can fetch the infor- 
mation of the additional expansion card possibly located 
in the expansion card connector socket. When the cam- 
era is operating, the picture is conveyed continuously to 

3S the host device display and the system updates the pic- 
ture substantially continuously. When the user wants to 
take a picture, ie. save the currently displayed picture in 
the system memory, he pushes a certain button or gives 
another corresponding indication through the user inter- 
ne face block 54. Then the host device processor, in the 
example of Fig. 5, either a digital signal processor 52 or 
a microprocessor 51 , compresses the picture and saves 
it in the host device memory 53. When the user wants 
to examine the stored picture, the host device processor 

51 , 52 fetches the picture from the memory 53, decom- 
presses it and takes it to the display 55. 

In one advantageous embodiment of the invention, 
the expansion card device further comprises control 
means for controlling the functions implemented with 

50 the equipment on the expansion card. The control 
means may control all said functions instead of the con- 
trol unit of the host device, or the control means may 
provide control of only part of said functions. The control 
means may also provide exclusive control of a function, 

55 providing the only way of using said function. Further, 
the control means may provide a second way of control- 
ling a function in addition to the control unit of the host 
device. Advantageously said control means provides an 
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3. The system of claim 1 or 2, characterized in that 
said expansion card comprises more than one con- 
trol program for connection to host devices of vari- 
ous types and the host device is designed to use 

5 that particular version of the expansion card control 
programs which is adapted to that particular host 
device. 

4. The system of claim 1 or 2, characterized in that it 
^0 comprises a digital camera fitted on an expansion 

card, which digital camera comprises in addition to 
an expansion card (10) also an optical unit (65). 

5. The system of claim 4, characterized in that the 
host device is arranged to store the pictures pro- 
duced by said digital camera (10, 65) in the host 
device's memory. 

6. The system of claim 4, characterized in that the 
20 host device is arranged to store the pictures pro- 
duced by said digital camera ( 1 0, 65) in the memory 
of the expansion card of the digital camera (10). 

7. The system of claim 1 . characterized in that the 
25 host device comprises a cellular telephone unit. 

8. The system of claim 1 . characterized in that the 
expansion card is an expansion card complying 
with the Miniature Card standard. 

30 

9. An expansion card which can be fitted to a connec- 
tor socket found in connection with a portable de- 
vice designed especially for personal communica- 
tion, characterized in that an additional function is 

3S fitted on the expansion card in order to make the 
functions of said device more versatile, and the 
hardware required to realize said additional function 
is fitted on said expansion card, and a memory el- 
ement for storing the software required for control- 

40 ling the hardware is fitted on said expansion card. 



additional easy way for the user to control an important 
function. One example of such a control means is the 
shutter button of an expansion card camera, which the 
user can press to take a picture instead of using the con- 
trol unit of the host device. 

The block diagrams shown in Figs. 5, 6 and 7 are 
just examples of a few possible embodiments. It is ob- 
vious to one skilled In the art that applications of the in- 
vention are not limited to these examples or to other ex- 
amples presented in this patent application but may vary 
within the scope of the claims set forth below. 

The mobile communication device camera system 
according to the invention is a small and compact entity 
constituting a single discrete device, and the user need 
not carry with him any external accessories such as con- 
nection cables. 

When buying a host device, the user need not know 
whether he will ever need a camera because, thanks to 
the modular architecture of the system, he can later add 
a camera to the host device. On the other hand, since 
in the system according to the invention the camera is 
not an integral part of the host device, the user need not 
pay the additional cost of a camera in the price of the 
host device if he has no need tor a camera. 
In addition, a camera in the system according to the in- 
vention can be connected to almost all host devices 
complying with the Miniature Card standard. 

In the system according to the invention, the host 
device need not be equipped with all possible accesso- 
ries and functions that may be used by some of the users 
at some point, but functions, which are less frequently 
used, can be realized on expansion cards, so that the 
host device becomes simpler and the acquisition costs 
paid by the user become lower. 



Claims 

1. A system for communication and data processing 
comprising a portable host device the functions of 
which can be controlled by means of a control unit 
in the host device, characterized in that the host 
device comprises at least one connector socket for 
expansion cards and that the system further com- 
prises at least one expansion card in order to add 
an additional function in the function selection of the 
host device; 

and in that the elements required to realize said ad- 
ditional function and the control program required 
to control said elements are implemented in con- 
nection with the expansion card, said control pro- 
gram being adapted for execution by said host de- 
vice. 

2. The system of claim 1 , characterized in that said 
expansion card is adapted to be installed inside the 
host device 



10. The expansion card of claim 9, characterized in 
that a digital camera is fitted on the expansion card, 
said camera comprising a picture-sensing element 
(66), an optical unit (65) and a memory element to 
store the software controlling the functions of the 
digital camera. 

11. The expansion card of claim 9, characterized in 
that said hardware fitted on the expansion card in- 
cludes a connector socket (69) for expansion cards. 

1 2. A portable device for personal communication com- 
prising at least one expansion card connector sock- 
et for connecting expansion cards to the device in 
order to make the functions of the device more ver- 
satile, characterized in that the device is arranged 
to read identification infomnation from an expansion 
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card connected to the expansion card connector 
socket and to determine whether said identificaton 
information indicates that the expansion card com- 
prises a program needed for controlling the expan- 
sion card, and, if the expansion card identification 5 
information indicates that the expansion card com- 
prises the program needed for controlling the ex- 
pansion card, to control the functions of the expan- 
sion card by means of said program needed for con- 
trolling the expansion card. io 
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the software required for controlling the operation of the 
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